A set of ternary time series forecasting models based on the difference rate (ASTDR) is proposed. For an arbitrary time series, we can apply automatic optimization search method to sieve the ordinary time series forecasting model in ASTDR. For example, when simulating the prediction of the enrollments of University of Alabama in 1971-1992, we can apply automatic optimization search method to sieve the ordinary time series forecasting model Ft(0.000003,0.7, 0.000003) in ASTDR. The mean square error (MSE) and the average forecasting error rate (AFER) of the predicted values of the enrollments can reach MSE=0 and AFER=0%. The prediction accuracy of simulating the prediction of historical data of time series reaches the most ideal level.
Introduction
This paper is a generalization of the forecasting model proposed by Wang and Wu [1] and Feng, Wang, Yin, and Lu [2] , in which [1] focuses on the theoretical study of forecasting method, and [2] focuses on: when the enrollments of University of Alabama in 1971-1992 are simulated and predicted, the method is compared with the existing fuzzy time series forecasting models. These two papers are all aimed at the case that the prediction function is a binary function. This paper further promotes them to the case that the prediction function is ternary function. A set of ternary time series forecasting models based on the difference rate (ASTDR) is proposed. The concept of the ordinary time series forecasting model is proposed. When the forecasting model is used to simulate the historical data of a certain time series, the mean square error of the predicted value is MSE=0, and the average forecasting error rate is AFER=0%. For any time series, we can use the automatic optimization search method to sieve the ordinary time series forecasting model in ASTDR. Example 1. When simulating the prediction of the enrollments of University of Alabama in 1971-1992, we can apply automatic optimization search method to sieve the ordinary time series forecasting model Ft(0.000003,0.7,0.000003) in ASTDR. The prediction accuracy of simulating the prediction of historical data of time series reaches the most ideal level. The forecasting model of this paper has obvious advantages over the existing fuzzy time series forecasting models (such as [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] ).
A Set of Time Series Forecasting Models Represented by Astdr
Definition 1. Let U = {U1, U2, …, Un} be the universe of discourse of historical data of a time series. The calculation formula of year by year difference rate of historical data is St = (Ut -Ut-1) /Ut-1, and the universe of discourse S = {S2, S3, ..., Sn} of the difference rate of historical data is obtained.
Definition 2. Let U = {U1, U2, …, Un} be the universe of discourse of historical data of a time series. Let S = {S2, S3, ..., Sn} be the universe of discourse of year by year difference rate of historical data. Define on S:
It is the prediction function of ASTDR, where the independent variables g  (0,1), h  (0,1), k  (0,1), in which the expression of Vt(g, h, k) is as follow:
If the independent variables g, h, and k choose the specific values in their respective universe of discourse, a prediction formula Ft(g, h, k) can be established. For a time series, the prediction formula Ft(g, h, k) can simulate the prediction of the historical data of the time series, so Ft(g, h, k) is a time series forecasting model. Definition 3. Let U = {U1, U2, …, Un} be the universe of discourse of historical data of a time series. Let S = {S2, S3, ..., Sn} be the universe of discourse of year by year difference rate of historical data. When the independent variables g, h, k take all the specific values in their respective universe of discourse, infinite time series forecasting models Ft(g, h, k) can be obtained. The whole of all the time series forecasting models Ft(g, h, k) is called a set of ternary time series forecasting models based on the difference rate (ASTTSFMBDR), further simplify the abbreviation as ASTDR. The general element of ASTDR is Ft(g, h, k). Ft(g, h, k) represents the prediction formula of a time series forecasting model, it also represents a time series forecasting model using Ft(g, h, k) as prediction formula. In simulating the prediction of the enrollments of the University of Alabama in 1971-1992, from h=0.7, g=k=0.0003 as the starting point of programming, select h=0.7, g=k=0.0003; h=0.7, g=k=0.00003; h=0.7, g=k=0.000003; ..., by programming, searching, computing, ..., until the ordinary time series forecasting model Ft(g, h, k) in ASTDR is selected (AFER=0%, MSE=0). Firstly get From FIGURE II, it can be seen that the Wolfer's sunspot numbers are a time series, and it is an irregular time series.
In simulating the prediction of Wolfer's sunspot numbers in 1749-1771, from h=0.5, g=k=0.0001 as the starting point, select h=0.5, g=k=0.0001; h=0.5, g=k=0.00001; h=0.5, g=k=0.000001; ..., by programming, searching, computing, ..., until the standard time series forecasting model Ft(g, h, k) in ASTDR is selected (AFER=0%, MSE=0). Firstly get [4] studied the time series-Wolfer's sunspot numbers for the first time in 1927. Because the number of samples is large, for convenience, we only take a part of them, namely take Wolfer's sunspot numbers in 1749-1771 to study. The specific data are shown in TABLE4, and its distribution diagram is shown in FIGURE II. 
Conclusions
For a time series, the ordinary time series forecasting model in ASTDR can be automatically searched and sieved by using computer, and make MSE=0 and AFER=0%. 
